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(57) The invention relates t a hydro-mechanical
transmission (10) for an agriculture vehicle, such as a
tractor, comprising a valve assembly (15) and to a valve
assembly (15) as such. The transmission (10) includes
an input shaft (12), a hydrostatic unit (16) driven by the
input shaft (12), a mechanical transmission (13) driven
by the hydrostatic unit (16) and/or the input shaft (12),

38

Hydro-mechanical transmission and valve assembly

and a valve assembly (15) having a pressure control
valve assembly (86) to control an output speed of the
hydrostatic unit (16). A mechanical shift control valve as-
sembly (84) is coupled with the mechanical transmission
(13) to selectively engage one of the gear sets (34, 36,
38) of the mechanical transmission (13) and adjust the
hydrostatic unit (16) speed.
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Description

[0001] The invention relates generally to a hydro-me-
chanical transmission particularly suited for use in an ag-
ricultural tractor. More specifically, the invention relates
to an infinitely-variable hydro-mechanical transmission
comprising an input shaft configured to be rotated by a
power source; a hydrostatic unit coupled with the input
shaft and having a driving component a mechanical
transmission having a driven component coupled with
the driving component of the hydrostatic unit, an output
shaft configured to drive a load, a first gear set selectively
coupling the driven component with the output shaft when
a first clutch is engaged, and a second gear set selec-
tively coupling the driven component with the output shaft
when a second clutch is engaged. Furthermore the in-
vention relates to a valve assembly for controlling the
hydro-mechanical transmission.

[0002] Hydro-mechanical transmissions are transmis-
sions that combine a mechanical transmission with a hy-
drostatic unit. Mechanical transmissions generally have
simple and reliable designs with relatively high perform-
ance efficiency (i.e. low power loss). However, purely
mechanical transmissions are not infinitely variable and
are thus restricted to particular speeds. In many applica-
tions, particularly agricultural tractors, it is desirable for
the transmission of the vehicle to be infinitely adjustable.
Hydrostatic transmissions typically are infinitely variable.
However, hydrostatic transmissions are less efficient
than mechanical transmissions.

[0003] Inorderto satisfy space limitations, reduce cost,
increase efficiency and provide an infinitely variable
speed, hydro-mechanical transmissions have been de-
veloped to combine the advantages of both types of
transmissions. Hydro-mechanical transmissions are typ-
ically of a split power input type, where a hydrostatic unit
and a mechanical transmission are both driven in parallel
by the vehicle’s engine. The hydrostatic output power is
combined with the split mechanical power input from the
engine to produce hydro-mechanical output power hav-
ing a variable speed within each of a plurality of gear
sets. More specifically, the mechanical transmission in-
cludes aplurality of gear sets that are selectively engaged
and, within a given gear set, the hydrostatic output power
is infinitely variable to vary the output speed.

[0004] The hydrostatic unit is a closed hydraulic sys-
tem having a pump that converts rotational motion from
the engine input shaft into fluid flow and a motor (hydrau-
lically driven by the pump) that converts the fluid flow
back into rotational motion that is delivered to the me-
chanical transmission. The pump is a variable-displace-
ment pump so that the output speed of the motor is infi-
nitely variable. More specifically, the variable-displace-
ment pump includes an adjustable mechanism, such as
a swash plate, that is controlled by a valve assembly.
The valve assembly controls the angle of the swash plate
to adjust the fluid flow within the hydrostatic unit thereby
adjusting the hydrostatic output power.
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[0005] Current hydrostatic units include microcontrol-
lers and other electronic devices for controlling the an-
gular position of the swash plate and to shift between
gear ranges. However, these design features may in-
crease the part cost, maintenance costs, and overall
complexity of the hydrostatic unit. Furthermore, repair
and maintenance of these hydrostatic units may require
equipment, such as diagnostic machines, that is expen-
sive and not readily available in some geographic areas.
[0006] Additionally, current hydrostatic units are con-
trolled by several levers and controls, such as one or
more controls for adjusting the operative gear set and
one or more levers for controlling the speed and torque
within the operative gear set. The multiple controls and
levers may be difficult or inconvenient for use by the trac-
tor operator.

[0007] Itistherefore one object of the invention to over-
come one ore more of the above described limitations
and drawbacks of the prior art, providing a hydro-me-
chanical transmission which has a simple and reliable
valve assembly for shifting between operative gear sets
and for controlling output speed within each gear set and
providing simple and convenient controls for the operator
of the vehicle.

[0008] Inovercoming the limitations and drawbacks of
the prior art, the present invention provides a hydro-me-
chanical transmission as initially described, comprising
a valve assembly coupled with the hydrostatic unit and
the mechanical transmission, wherein the valve assem-
bly having a pressure control valve assembly coupled
with the hydrostatic unit to control an output speed of the
driving component and a shift control valve assembly
coupled with the mechanical transmission to selectively
engage at least one of the first and second clutches, re-
spectively the shift control valve assembly is coupled with
the mechanical transmission for controlling first and sec-
ond clutches and selectively engaging one of the gear
sets of the mechanical transmission. The input shaft
drives the hydrostatic unit and the mechanical transmis-
sionis driven by the hydrostatic unit and/or the input shaft.
[0009] The hydro-mechanical transmission further in-
cludes a movable control lever coupled with the valve
assembly such that the control lever, the shift control
valve assembly, and at least one of the first and second
clutches are connected with each other by physical work-
ing connections. The physical working connections in-
clude a mechanical connection between the control lever
and the shift control valve assembly and a hydraulic con-
nection between the shift control valve and the first and
second clutches.

[0010] The hydro-mechanical transmission also pref-
erably includes a reverse gear set selectively coupling
the driven component with the output shaft when a re-
verse clutch is engaged.

[0011] In one aspect of the present invention, the hy-
dro-mechanical transmission includes a valve assembly
having first and second actuating valves for respectively
engaging the first and second clutch, a shift control valve
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that is movable to actuate the first and second actuating
valves and shift the operative gear set, and a pressure
control valve assembly coupled with the hydrostatic unit
to control an output speed of the hydrostatic unit.
[0012] In another aspect of the present invention, the
hydro-mechanical transmission includes a shift control
valve positioned within a shift cavity of the valve assembly
housing and a pressure control valve assembly having
a valve spool positioned coaxially with the shift control
valve. The shift control valve is movable within the shift
cavity to selectively engage one of the first and second
gear sets and the pressure control valve assembly is cou-
pled with the hydrostatic unit to control an output speed
of the hydrostatic unit.

[0013] In yet another aspect of the present invention,
a valve assembly for a hydro-mechanical transmission
is provided. The valve assembly includes a first control
valve movable to control first and second actuating
valves and a second control valve movable to control the
volume of a pressure control cavity. For example, the
firstcontrol valve is able to translate within a valve support
cavity and the second control valve is able to rotate within
the valve support cavity.

[0014] The valve assembly preferably also includes a
pressure control valve cooperating with a valve housing
to define the volume of the pressure control cavity. The
pressure control valve engages the second control valve
such that rotation of the second control valve causes
translation of the pressure control valve. More specifical-
ly, the second control valve preferably includes a base
portion having a varying radius and engaging the pres-
sure control valve so that rotation of the valve spool con-
trols the position of the pressure control valve.

[0015] Furtherobjects, features and advantages of this
invention will become readily apparent to persons skilled
in the art after a review of the following description, with
reference to the drawings and claims that are appended
to and form a part of this specification, wherein

Figure 1: is a schematic representation of a hydro-
mechanical transmission embodying the principles
of the present invention, having a hydrostatic unit, a
valve assembly, and a mechanical transmission;

Figure 2: is a cross-sectional view of the valve as-
sembly employed in Figure 1; and

Figure 3: is a cross-sectional view, generally taken
along line 3-3, of the valve assembly seenin Figure 2.

[0016] Referring now to the drawings, a hydro-me-
chanical transmission 10 for an agricultural vehicle, such
as a tractor is schematically shown in FIG. 1. The hydro-
mechanical transmission 10 generally includes an input
shaft 12 driven by an engine 14, a hydrostatic unit 16
(having a pump 18 and a motor 20) driven by the input
shaft 12, a mechanical transmission 13 driven by the in-
put shaft 12 (via the engine 14) and the hydrostatic unit
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16, a valve assembly 15 controlling the output speed of
the hydrostatic unit 16 and the operative gear set of the
mechanical transmission 13, and a control lever assem-
bly 17 (accessible to the tractor operator) for controlling
the valve assembly 15.

[0017] The hydrostatic unit 16 is a closed hydraulic
systemincluding a variable displacement pump 18 driven
by the input shaft 12 and a fixed displacement motor 20
driving the mechanical transmission 13. More specifical-
ly, the pump 18 includes an input shaft 24 rotatably cou-
pled with the engine input shaft 12 by a pair of gears 26,
27. The pump 18 converts the rotational motion of the
input shaft 24 into fluid flow between the pump 18 and
the motor 20 via hydraulic lines 22. The pump 18 is a
variable-displacement pump having a variable coupling
mechanism, such as a swash plate (not shown), that is
controlled by the valve assembly 15. Accordingly, the
valve assembly 15 controls the angle of the swash plate
to adjust the fluid flow within the hydrostatic lines 22. The
motor 20 is rotated by the fluid flow within the lines 22 so
as to convert the fluid flow into rotational motion of a
hydrostatic unit output shaft 28. Therefore, the angle of
the swash plate controls the rotational speed of the hy-
drostatic unit output shaft 28. Those skilled in the art will
recognize that either or both of the pump 18 and the motor
20 may be variable displacement components.

[0018] The hydrostatic unit output shaft 28 is coupled
with the mechanical transmission 13 by a driving gear 29
connected to the output shaft 28 and a driven gear 30,
as will be discussed in more detail below.

[0019] As seen above, the mechanical transmission
13 is driven by both a hydrostatic power input element
and a mechanical power input element in parallel with
each other. The mechanical power input element causes
the output of the mechanical transmission 13 to rotate at
a set "base" speed, which depends solely on the opera-
tive gear set, while the hydrostatic power input element
adjusts the base speed via the hydrostatic unit 16. In this
manner, the hydro-mechanical transmission 10 utilizes
the efficient nature of the mechanical transmission 13 to
achieve a base speed and utilizes the infinitely variable
nature of the hydrostatic unit 16 to adjust the output speed
as desired.

[0020] The mechanical transmission 13 includes a
planetary system 32 having three planetary gear sets 34,
36, and 38. The planetary gear sets 34, 36, and 38 have
a common planet gear carrier 40 that carries the integral
planet gears P1 and P2 of planetary gear sets 34 and
36, respectively. The gear carrier 40 also carries the plan-
et gears P3 and P4 of the reversing planetary gear set
38. The planet gears P1 and P2 are integrally formed
and thus rotate together. The planet gears P2 mesh with
aring gear R2.

[0021] The ring gear R2 is formed integrally with the
driven gear 30, in a position coaxial with the input shaft
12 of the engine 14. As mentioned above, the driven gear
30 is rotated by the driving gear 29 of the hydrostatic unit
16 so that the ring gear R2 serves as the hydrostatic
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power input element to the mechanical transmission 13.
[0022] The transmission input shaft 12 also directly
drives a sun gear S1 of the first planetary gear set 34.
Therefore, the sun gear S1 is the mechanical power input
element to the mechanical transmission 13. The sun gear
S1 meshes with the planet gear P1, that are integrally
formed with planet gears P2 as mentioned above. The
planet gears P2 mesh with a sun gear S2 and both are
part of the planetary gear set 36.

[0023] Two clutches, a low range clutch CL and a high
range clutch CH, selectively couple elements of the plan-
etary system 32 to the mechanical transmission output
shaft 46. The shaft 46 is a sleeve shaft that surrounds
the input shaft 12, which extends through the entire me-
chanical transmission 13 to drive a power take off, not
shown, and/or to drive other vehicle components, such
as a hydraulic pump, in a known manner for an agricul-
tural tractor. The low range clutch CL is engageable to
couple the carrier 40 to the output shaft 46 for a low speed
forward range. The high range clutch CH is engageable
to couple the sun gear S2 to the output shaft 46 for a high
speed forward range.

[0024] The output shaft 46 is fixed to a sun gear S3 of
the reversing planetary gear set 38. Ring gear R3 is se-
lectively grounded by a reverse clutch in the form of a
reverse brake 48. This stops the rotation of the ring gear
R3 and causes the sun gear S3 to rotate in the reverse
direction for a reverse speed range. When the reverse
brake 48 is applied, both the low and high range clutches
CL and CH are disengaged, whereby the sun gear S3
drives the output shaft 46.

[0025] The output shaft 46 of the mechanical transmis-
sionis integrally formed with a gear 50 that in turn meshes
with a gear 52 on the offset shaft 54. The offset shaft 54
is coupled to the differential drive shaft 56 of the tractor
to couple the hydro-mechanical transmission 10 to a
load.

[0026] The hydro-mechanical transmission 10 thus op-
erates in three ranges, a reverse range, a low speed for-
ward range and a high speed forward range. Each range
uses a separate path through the mechanical transmis-
sion to the output shaft 46 resulting in unique gear ratios
for each range.

[0027] The valve assembly 15 and the control lever
assembly 17, shown in Figure 1, cooperate to serve two
main functions: first, selectively actuating the low range
clutch CL, the high range clutch CH, and the reverse
brake 48 to shift between operative gear sets; and, sec-
ond, adjusting the variable-displacement pump 18 to con-
trol the hydrostatic power input element to mechanical
transmission 13 and control the speed of the tractor.
[0028] The control lever assembly 17, the valve as-
sembly 15, and each of the respective clutches CL, CH,
and reverse brake 48 are connected with each other by
physical working connections 60. As used herein, the
term "physical working connections" refers to any type
of connection between respective components that uti-
lizes physical forces, such as a mechanical connection,
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a hydraulic connection, or a pneumatic connection. For
example, the physical working connections 60 shown in
the figures include a mechanical connection 62 between
the control lever assembly 17 and the valve assembly 15
and a hydraulic connection 64 between the valve assem-
bly and each of the respective clutches CL, CH, and the
reverse brake 48.

[0029] The control lever assembly 17 includes a con-
trol lever 66 that is movable along a track 68 and that is
accessible to the tractor operator. The control lever 66
extends downward below the exposed surfaces of the
tractor and is mechanically connected to the valve as-
sembly 17 by a shift linkage 70 and a pressure linkage
72, as will be discussed further below.

[0030] Generally, the valve assembly 15 is fluidly con-
nected to the pump 18 by a pair of hydraulic lines 74 so
as to define a closed hydraulic system for controlling the
position of the swash plate and by another pair of hy-
draulic lines 75 so as to define a second closed hydraulic
system for adjusting the operative gear set. Also, the
valve assembly 15 is fluidly connected with each of the
respective clutches CL, CH, and reverse brake 48 by a
plurality of hydraulic paths 76, 78, 80. Although the hy-
draulic paths 76, 78, 80 are illustrated as being outside
of the valve assembly in Figure 1, the paths 76, 78, 80
are actually defined by the housing of the valve assembly,
as will be discussed further below.

[0031] Referring to Figure 2, the valve assembly 15 is
shown in more detail. Particularly, the valve assembly 15
has a housing 82 supporting a shift control valve assem-
bly 84 for shifting the operative gear set and a pressure
control valve assembly 86 for controlling the hydrostatic
power input element to mechanical transmission 13. The
housing 82 also supports a low gear actuating valve 88
for engaging the low clutch CL, a high gear actuating
valve 90 for engaging the high clutch CH, and a reverse
gear actuating valve 92 for engaging the reverse brake
48. Moreover, the housing defines: the low hydraulic path
76, which extends between the shift control valve assem-
bly 84 and the low gear actuating valve 88; the high hy-
draulic path 78, which extends between the shift control
valve assembly 84 and the high gear actuating valve 90;
and the reverse hydraulic path 80, which extends be-
tween the shift control valve assembly 84 and the reverse
gear actuating valve 92. Although the respective paths
76, 78, 80 are not depicted in Figure 2, the paths are
defined by the pathways formed within the housing 82,
each pathway having an appropriate size and shape for
receiving a working fluid.

[0032] Generally, the shift control valve assembly 84
includes an inner valve 94 positioned within a shift cavity
96 of the housing 82. The pressure control valve assem-
bly 86 includes an outer valve 98 coaxially positioned
around the inner valve 94 within the shift cavity and a
pressure control valve 100 engaging a base portion 102
of the outer valve 98 and extending generally perpendic-
ularly away therefrom. Each of the valves 94, 98, 100 is
movable within the housing 82. Namely, the inner valve
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94 is movable with respect to the outer valve 98 along a
central longitudinal axis 104 of the inner and outer valves
94, 98; the outer valve is rotatable about the longitudinal
axis 104 within the shift cavity 96; and the pressure con-
trol valve 100 is movable with respect to the housing 82
along a transverse axis 106 that is generally perpendic-
ular to longitudinal axis 104.

[0033] The inner valve 94 is mechanically connected
to the control lever 66 (seen in Figure 1 and shown in
phantom in Figure 3) by the shift linkage 70. The shift
linkage 70 shown in the figures is a bore extending
through a top portion of the inner valve 94 for receiving
an engagement pin of the control lever 66, but any other
appropriate connection may be used. For example, one
or more connection arms and other linkages may be uti-
lized to mechanically link the control lever 66 to the inner
valve 94. The inner valve 94 is releaseably secured in
one of four positions by a pair of support pins 108 that
extend through the outer valve 98 and engage a groove
110 formed in the surface of the inner valve 94. The sup-
port pins 108 are both biased inward towards the inner
valve 94 by respective springs 112 so that the inner valve
94 is held in place within the outer valve 98, unless a
sufficiently strong force acts on the inner valve 94 via the
shift linkage 70.

[0034] As mentioned above, the inner valve has four
positions, each corresponding to an operative gear set
32, 34, 36. For example, the position shown in Figures
2 and 3 is a first position, where the support pins 108 are
aligned with the top groove 110 and the inner valve 94
is in its lowermost position within the outer valve 98, such
that the reverse gear set 38 is engaged. As the inner
valve 94 is moved upwards into each of the remaining
three positions, the mechanical transmission 13 will pro-
gressively engage the low gear set 34, the high gear set
36, and a neutral position where none of the gear sets
34, 36, 38 are engaged.

[0035] As mentioned above, the housing 82 defines a
plurality of hydraulic paths 76, 78, 80 extending between
the shift cavity 96 and the respective actuating valves
88, 90, 92. As the inner valve 94 moves between the four
positions, each of the respective actuating valves 88, 90,
92 selectively fluidly connected with the shift cavity 96,
thereby selectively actuating one of the valves 88, 90, 92
and engaging one of the clutches CL, CH, and reverse
brake 48. More specifically, the inner valve 94 defines a
bore 114 extending therethrough and the housing 82 de-
fines a passageway 116 extending between the pump
18 and the shift cavity 96. Furthermore, the respective
hydraulic paths 76, 78, 80 each connect to the shift cavity
96 at different positions along the vertical longitudinal
axis 104 so that the bore 114 is only aligned with one of
the respective hydraulic paths 76, 78, 80 at a time. The
outer valve 98 also includes bores (not shown) extending
through the outer valve wall and grooves 118 aligned
with each of the bores and extending annularly around
the outer valve 98 so that fluid can flow through the outer
valve 98. The pump 18 is fluidly connected with the shift
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cavity 96 by hydraulic lines 75 so that the pump 18 and
the shift control valve assembly 84 cooperate to define
a closed hydraulic system.

[0036] During operation, as the inner valve 94 moves
between the respective four positions, the respective hy-
draulic paths 76, 78, 80 will be selectively fluidly connect-
ed with the shift cavity 96 and the pump 18 via the bore
114 in the inner valve 94. The valve assembly 15 also
includes a purge conduit 122 (Figure 3) connected to the
shift cavity 96 so that the working fluid is drained from a
given hydraulic path and the respective actuating valve
is disengaged when the inner valve 94 moves out of a
particular position. Therefore, only one actuating valve
88, 90, 92 is actuated at a time.

[0037] Asmentioned above, the pressure control valve
assembly 86 includes the outer valve 98 coaxially posi-
tioned around the inner valve 94 and the pressure control
valve 100 that engages the base portion 102 of the outer
valve 98. The outer valve 98 is connected to the control
lever 66 (seen in Figure 1 and shown in phantomin Figure
3) by the shift linkage 72. The shift linkage 72 shown in
Figure 3 is a radial arm 124 extending away from the
outer valve 98 and includes a bore extending through a
portion of the arm for receiving an engagement pin of the
control lever 66.

[0038] While specifically shown, any other appropriate
connection may be used. For example, one or more con-
nection arms and linkages may be utilized to mechani-
cally link the control lever 66 to the outer valve 98.
[0039] The outer valve 98 is free to rotate within the
housing 82 when a sufficiently strong rotational force is
applied to the radial arm 124. As mentioned above, the
base portion 102 of the outer valve 98 includes a varying
radius 125. Therefore, as the outer valve 98 is rotated,
the pressure control valve spring 127 is caused to com-
press or relax. The spring force is countered by the pres-
sure in the pressure control cavity 126 of the pressure
control valve 100. As the spring force is adjusted, the
control pressure in the cavity 126 is adjusted and the
working fluid flows towards or away from the pump 18
via the hydraulic lines 74, thereby adjusting the angular
position of the swash plate in the pump 18 and adjusting
the hydrostatic power input element acting on the me-
chanical transmission 13.

[0040] Referring back to Figure 1, during operation of
the tractor, the control lever 66 is movable along the track
68 to follow a generally step-shaped path. More specifi-
cally, the track 68 includes: a reverse portion 130 con-
trolling the speed of the tractor when the reverse gear
set 38 is engaged, a low gear portion 132 controlling the
speed of the tractor when the low gear set 36 is engaged,
a high gear portion 134 controlling the speed of the tractor
when the high gear set 34 is engaged, a first shifting
portion 136 for shifting between the reverse and the low
gear sets, and a second shifting portion 138 for shifting
between the low gear and the high gear sets. The re-
verse, low, and high gear portions 130, 132, 134 of the
track 68 are each generally parallel with each other so
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that movement of the control lever 66 along a first axis
140 actuates the pressure linkage 72 and rotates the
outer valve 98, thereby adjusting the hydrostatic power
input element acting on the mechanical transmission 13.
Similarly, the first and second shifting portions 136, 138
of the track are generally parallel with each other so that
movement of the control lever 66 along a second axis
142 actuates the shift linkage 70 and vertically moves
the inner valve 94, thereby shifting the operative gear set
34, 36, 38. Therefore, the operator is able to operate the
tractor in a relatively simple, convenient manner.
[0041] It is therefore intended that the foregoing de-
tailed description be regarded as illustrative rather than
limiting, and that it be understood that it is the following
claims, including all equivalents, that are intended to de-
fine the spirit and scope of this invention. For example,
the hydrostatic pump and motor may be replaced with a
variable speed friction drive that is controlled hydrauli-
cally.

Claims

1. A hydro-mechanical transmission (10) comprising
an input shaft (12) configured to be rotated by a pow-
er source (14); a hydrostatic unit (16) coupled with
the input shaft (12) and having a driving component
(29); a mechanical transmission (13) having a driven
component (30) coupled with the driving component
(29) of the hydrostatic unit (16), an output shaft (46)
configured to drive a load, a first gear set (34, 36,
38) selectively coupling the driven component (30)
with the output shaft (46) when a first clutch (48, CL,
CH) is engaged, and a second gear set (34, 36, 38)
selectively coupling the driven component (30) with
the output shaft (46) when a second clutch (48, CL,
CH) is engaged, characterized in comprising a
valve assembly (15) coupled with the hydrostatic unit
(16) and the mechanical transmission (13), wherein
the valve assembly having a pressure control valve
assembly (86) coupled with the hydrostatic unit (16)
to control an output speed of the driving component
(29) and a shift control valve assembly (84) coupled
with the mechanical transmission (13) to selectively
engage at least one of the first and second clutches
(48, CL, CH).

2. A hydro-mechanical transmission (10) as in claim 1,
comprising a movable control lever (66) coupled with
the valve assembly (15) so that the control lever (66),
the shift control valve assembly (84), and the at least
one of the first and second clutches (48, CH, CL) are
connected with each other by physical working con-
nections.

3. Ahydro-mechanical transmission (10) as in claim 2,
wherein the physical working connections include a
mechanical connection (62) between the control le-
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ver (66) and the shift control valve assembly (84).

A hydro-mechanical transmission (10) as in claim 3,
wherein the shift control valve assembly (84) in-
cludes a shift control valve (94) movable between a
first position where the first clutch (48, CL, CH) is
engaged, and a second position where the second
clutch (48, CL, CH) is engaged, and wherein the me-
chanical connection (62) between the control lever
(66) and the shift control valve assembly (84) con-
nects the control lever (66) and the shift control valve
(94) such that movement of the control lever (66)
along a shift path (68) causes movement of the shift
control valve (94) between the first and second po-
sitions.

A hydro-mechanical transmission (10) as in one of
the claims 2 to 4, wherein the physical working con-
nections further include a hydraulic connection (64)
between the shift control valve (94) and the at least
one of the first and second clutches (48, CL, CH).

A hydro-mechanical transmission (10) as in claim 5,
wherein the hydraulic connection (64) between the
shift control valve (94) and the at least one of the
first and second clutches (48, CL, CH) includes: a
first actuating valve (88, 90, 92) positioned adjacent
to the first clutch (48, CL, CH) and configured to be
moveable between a retracted position and an ex-
tended position to engage the first clutch (48, CL,
CH); a first hydraulic path (76, 78, 80) formed in a
housing (82) of the valve assembly (15) and fluidly
connecting the shift control valve (94) and the first
actuating valve (88, 90, 92) so the first actuating
valve (88, 90, 92) is in the extended position and the
first clutch (48, CL, CH) is engaged when the shift
control valve (94) is in the first position; a second
actuating valve (88, 90, 92) positioned adjacent to
the second clutch (48, CL, CH) and configured to be
moveable between a retracted position and an ex-
tended position to engage the second clutch (48, CL,
CH); and a second hydraulic path (76, 78, 80) formed
in the housing (82) of the valve assembly (15) and
fluidly connecting the shift control valve (94) and the
second actuating valve (88, 90, 92) so the second
actuating valve (88, 90, 92) is in the extended posi-
tion and the second clutch (48, CL, CH) is engaged
when the shift control valve (94) is in the second
position.

A hydro-mechanical transmission (10) as in one of
the claims 1 to 6, wherein the mechanical transmis-
sion (13) further including a reverse gear set (38)
selectively coupling the driven component (30) with
the output shaft (46) when a reverse clutch (48) is
engaged.

A hydro-mechanical transmission (10) as in one of
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the claims 1 to 7, wherein the valve assembly (15)
furtherincluding: a housing (82) defining a shift cavity
(96); a first actuating valve (88, 90, 92) supported by
the housing (82) and configured to selectively en-
gage thefirst clutch (48, CH, CL); a second actuating
valve (88, 90, 92) supported by the housing (82) con-
figured to selectively engage the second clutch (48,
CH, CL); a shift control valve (94) movable within the
shift cavity (96) between a first position where the
shift cavity (96) is fluidly connected with the first ac-
tuating valve (88, 90, 92) and the first clutch (48, CH,
CL) is engaged, and a second position where the
shift cavity (96) is fluidly connected with the second
actuating valve (88, 90, 92) and the second clutch
(48, CH, CL) is engaged; and a pressure control
valve assembly (86) coupled with the hydrostatic unit
(16) to control an output speed of the driving com-
ponent (29).

A hydro-mechanical transmission (10) as in one of
the claims 2 to 8, further comprising a movable con-
trol lever (66) coupled with the shift control valve (94)
and the pressure control valve assembly (86) so that
movement of the control lever (66) along a first axis
moves the shift control valve (94) and so that move-
ment of the control lever (66) along a second axis
moves the pressure control valve assembly (86).

A hydro-mechanical transmission (10) as in claim 8
or 9, wherein the shift cavity (96) is fluidly connected
with the hydrostatic unit (16) and wherein the shift
control valve (94) permits delivery of a working fluid
from the hydrostatic unit (16) to the first actuating
valve (88, 90, 92) when the shift control valve (94)
is in the first position and permits delivery of the work-
ing fluid from the hydrostatic unit (16) to the second
actuating valve (88, 90, 92) when the shift control
valve (94) is in the second position.

A hydro-mechanical transmission (10) as in one of
the claims 8 to 10, wherein the shift control valve
(94) includes a wall defining an opening (114) ex-
tending through the wall and wherein the opening
(114) fluidly connects the shift cavity (96) to the first
actuating valve (88, 90, 92) when the shift control
valve (94)isin thefirst position and the opening (114)
fluidly connects the shift cavity (96) to the second
actuating valve (88, 90, 92) when the shift control
valve (94) is in the second position.

A hydro-mechanical transmission (10) as in one of
the claims 1 to 11, the hydrostatic unit (16) further
including a pump (18) driven by the input shaft (12)
and a motor (20) rotatably driving the driving com-
ponent (29), and a variable coupling mechanism
coupling the pump (18) and the motor (20) with each
other, wherein the pressure control valve assembly
(86) is fluidly connected with the variable coupling

10

15

20

25

30

35

40

45

50

55

13.

14.

15.

16.

17.

18.

12

mechanism to control an output speed of the driving
component (29) with respect to an input speed of the
input shaft (12).

A hydro-mechanical transmission (10) as in claim
12, wherein the pressure control valve assembly (86)
includes a pressure control valve (100) fluidly con-
nected with the variable coupling mechanism of the
hydrostatic unit (16) to control the rotation speed of
the driving component (29) and an outer valve (98)
coaxially positioned around the shift control valve
(94) and configured to control the position of the pres-
sure control valve (100).

A hydro-mechanical transmission (10) as in claim
13, wherein the outer valve (98) includes a base por-
tion (102) defining a varying radius and engaging the
pressure control valve (100) so that rotation of the
outer valve (98) controls the position of the pressure
control valve (100) and therefore the pressure.

A hydro-mechanical transmission (10) as in one of
the claims 8 to 14, wherein the pressure control valve
assembly (86) having an outer valve (98) positioned
within the shift cavity (96) so as to be generally co-
axial with the shift control valve (94), wherein the
pressure control valve assembly (86) is coupled with
the hydrostatic unit (16) to control an output speed
of the driving component (29).

A hydro-mechanical transmission (10) as in one of
the claims 8 to 15, further comprising a movable con-
trol lever (66) coupled with the shift control valve (94)
and the pressure control valve assembly (86) so that
movement of the control lever (66) along a first axis
moves the shift control valve (94) and so that move-
ment of the control lever (66) along a second axis
moves the pressure control valve assembly (86).

A hydro-mechanical transmission (10) as in one of
the claims 13 to 16, wherein the outer valve (98)
includes a base (102) portion defining a varying ra-
dius and engaging the pressure control valve (100)
so that rotation of the outer valve (98) controls the
position of the pressure control valve (100).

A valve assembly (15) for a hydro-mechanical trans-
mission (10), the valve assembly (15) comprising: a
housing (82) atleast partially defining a valve support
cavity (96), afirst fluid path (76, 78, 80), and a second
fluid path (76, 78, 80), and a pressure control cavity;
first and second actuating valves (88, 90, 92) sup-
ported by the housing (82); a first control valve (94)
movable within the valve support cavity (96) between
a first position, where the valve support cavity (96)
is fluidly connected with the first actuating valve (88,
90, 92), and a second position, where the valve sup-
port cavity (96) is fluidly connected with the second
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actuating valve (88, 90, 92); and a second control
valve (98) movable within the valve support cavity
(96) between afirst position, where the pressure con-
trol cavity has a first volume, and a second position,
where the pressure control cavity has a second vol-
ume.

A valve assembly (15) as in claim 18, wherein the
first control valve (94) is able to translate within the
valve support cavity (96) between the first and sec-
ond positions of the first control valve (94) and where-
inthe second control valve (98) is able to rotate within
the valve support cavity (96) between the first and
second positions of the second control valve (98).

A valve assembly (15) as in claim 18 or 19, further
comprising a pressure control valve (100) cooperat-
ing with the housing (82) to define the pressure con-
trol cavity, wherein the pressure control valve (100)
is coupled with the second control valve (98) so that
the rotation of the second control valve (98) controls
the pressure of the pressure control valve (100).

A valve assembly (15) as in one of the claims 18 to
20, wherein the second control valve (98) includes
a base portion (102) defining a varying radius and
engaging the pressure control valve (100) so that
rotation of the second control valve (98) controls the
position of the pressure control valve (100).
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